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Storage  of  Seed  Cotton 
in  Trailers 


By  A.  C.  Griffin,  physicist,  and  O.  L.  McCaskiil,  agricultural  engineer,  Agricultural 
Engineering  Research  Division,  Agricultural  Research  SeiTiee 


Introduction 


Storage  of  seed  cotton  is  neces- 
sary whenever  the  harvesting  rate 
exceeds  the  ginning  rate.  The  use 
of  mechanical  cotton  harvesters  has 
increased  the  need  for  seed-cotton 
storage  in  spite  of  recent  increases 
in  daily  ginning  capacity. 

Seed-cotton  storage  has  always 
been  practiced  in  one  form  or  an- 
other. Probably  the  most  wide- 
spread form  was  the  plantation 
cotton  house  where  the  tenants’ 
daily  pickings  were  deposited. 
^Vlien  one  or  two  bales  had  accumu- 
lated, they  were  loaded  onto  a 
wagon  and  carried  to  a ginnery. 

Today,  in  areas  of  highly  mech- 
anized production,  cotton  is  un- 
loaded directly  from  the  mechanical 
harvester  into  a trailer  for  hauling 
directly  to  the  gin.  After  the 
trailer  of  cotton  arrives  at  the  gin, 
there  usually  is  a delay  of  from  a 
few  hours  to  several  da^  before  the 
cotton  can  b©  ginned.  During  such 
delays  some  loads  of  cotton  heat 
and  suffer  fiber  color  damage  that 

lektisffl  @f  M©i§t®re 

Looney  and  Speakes,^  in  report- 
ing ^ conclusions  from  studies  of 
storing  machine-picked  cotton  in 
permanent  bin  structures,  stated 
that  seed  cotton  containing  less  than 
14  percent  of  moisture  can  be  stored 


reduces  the  grades  of  ginned  lint. 
It  is  not  unusual  for  grade  reduc- 
tions to  lower  the  bale  value  by  $10 
or  more. 

In  1956,  a 5-year  study  was  begun 
at  the  U.S.  Cotton  Ginning  Re- 
search Laboratory,  Stoneville,  to 
find  a method  of  treatment  that 
would  permit  storing  seed  cotton  in 
trailers  indefinitely  without  grade 
loss  or  damage.  The  major  effort 
was  in  the  area  of  cooling  and  dry- 
ing loads  of  damp  seed  cotton  in 
trailers  by  forced  aeration.  As  the 
study  developed,  investigations 
were  made  into  (1)  methods  of 
aerating  cotton  on  trailers  and  the 
effectiveness  of  aeration  in  control- 
ling load  heating  and  fiber  spotting, 
(2)  the  effectiveness  and  practica- 
bility of  field  and  gin-yard  drying 
treatments  in  preventing  storage 
damage,  (3)  the  possible  causes  of 
fiber  color  change  and  their  relative 
importance,  and  (4)  the  effect  of 
trailer  storage  on  other  fiber  and 
spiraimg  quality  elements. 

to  S©ed“C©it©s  St©ra|e 
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for  extended  periods  without  injury 
to  grade  or  spinning  qualities. 

Tests  and  observations  in  the 
early  phases  of  the  trailer  storage 
study  showed  that  moisture  content 
of  the  cottonseed  was  a more  reli- 
able index  of  potential  damage  than 
was  seed-cotton  moisture  content. 

The  behavior  of  cottonseed  in  the 
seed-cotton  form  seemed  to  be  iden- 
tical to  that  reported  by  investiga- 
tors studying  the  behavior  of  cotton- 
seed in  bulk  storage,  as  in  cotton  oil 
mill  warehouses.  Altschul,^  in  de- 
scribing the  relation  of  moisture  to 
cottonseed  storage,  says  that  viable 
cottonseed  undergoes  biological 
processes  that  result  in  the  produc- 
tion of  heat  and  that  moisture  is 
by  far  the  predominant  factor 
affecting  the  degree  of  biological 
activity. 

Robertson  and  Campbell  ^ have 
stated  that  cottonseed  can  be  stored 
safely  if  it  contains  less  than  10  per- 
cent of  moisture  (wet  basis)  ; it  will 
deteriorate  if  it  contains  more  than 
14  percent;  but  if  it  contains  from 
10  to  14  percent,  it  may  or  may  not 
deteriorate,  depending  on  other  fac- 
tors. Some  of  the  other  factors 
that  influence  the  tendency  of  cot- 
tonseed to  heat  in  storage  are  matu- 
rity, prior  damage,  and  the  degree 
to  which  biological  processes  have 
already  occurred.  Some  loads  of 
cotton  heated  even  though  the  ini- 
tial moisture  level  of  the  seed  in- 
dicated they  should  have  been  safe 


* AXTSCKtrL,  A.  M.  EIOrOGIOAI,  proo- 
ESSES  OF  THE  cxiOTougEEO.  In  Cottonseed 
and  Cottonseed  Products,  A.  E.  Bailey, 
sd.  pp.  157-212.  laterecience  Publish- 
ers, Inc.,  New  York.  934  pp.,  illus. 
1948. 

* Eobeetson,  F,  R.,  and  CAMPsai.,  J.  G. 
SOM®  OBSESyATIONS  OK  THE  IKCSEASE  OF 
FREE  S'ATTT  ACID  IK  COfTONSEED.  Oil  and 

Soap  10 : 146-147.  1933. 


from  heating.  Measurements  of 
moisture  content  after  heating  be- 
gan were  higher  than  before-stor- 
age measurements.  This  observa- 
tion led  to  the  conclusion  that  the 
seeds  were  absorbing  moisture  from 
trapped  air  brought  to  high  humid- 
ity levels  by  moisture  in  or  on  the 
fiber. 

Simpson,  Adams,  and  Stone *  * 
showed  that  water  absorption  by 
the  cottonseed  takes  place  rapidly 
through  the  chalazal  opening,  more 
slowly  through  the  micropyle,  and 
almost  not  at  all  through  the  side 
vrall.  This  work  disproves  a widely 
held  belief  that  the  fiber  acts  as  a 
wick  by  which  moisture  migrates 
into  or  out  of  the  cottonseed. 

xVn  investigation  was  made  to  de- 
termine whether  dry  seed  cotton 
could  be  induced  to  heat  by  adding 
moisture  to  the  fibers.  The  test  was 
made  with  small  lots  of  seed  cotton 
(4  pounds)  in  metal  containers  in- 
sulated with  cotton.  At  the  begin- 
ning of  the  test,  seed  moisture  was 
11.4  percent  and  fiber  moisture  was 
6.2  percent.  Ambient  temperature 
was  88°  F.  Water  was  sprinkled 
on  the  test  lot  as  it  was  put  into  its 
container.  After  8 days  the  control 
lot  was  still  at  88°,  its  seed  moisture 
was  10.4  percent,  and  its  fiber  mois- 
ture was  6.0  percent ; whereas 
temperature  of  the  test  lot  was  106°, 
its  seed  moisture  was  18.6  percent, 
and  its  fiber  moisture  was  9.4  per- 
cent. This  test  showed  conclusively 
that  fiber  moisture  can  migrate  into 
dry  cottonseed  during  storage  and 
cause  spontaneous  heating. 


‘ Simpson,  D.  M.,  Adams,  C.  L.,  and 
Stone,  G.  M.  anatomical  structure  of 
THE  cottonseed  COAT  A.S  RELATED  TO 
PROBLEMS  OF  GERMINATION.  U.S.  Dept. 
Agr.  Tech.  Bui.  734,  23  pp.,  illus.  1940. 
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Moving  Air  Through  Seed  Cotton  on  Trailers 


One  of  the  objectives  of  the  seed- 
cotton  storage  study  was  to  deter- 
mine whether  moving  air  through 
seed  cotton  on  trailers  was  a practi- 
cal method  of  preventing  storage 
damage. 

Six  all-metal  wheelless  bins  were 
used  in  conducting  full-scale  aera- 
tion tests.  These  bins  were  20  feet 
long,  8 feet  tall,  and  8 feet  wide  at 
the  top  (fig.  1).  They  were  con- 
structed of  sheet  steel  and  had  a 
volume  of  931  cubic  feet.  Five 
bales  of  seed  cotton  could  be  loaded 
into  each  one,  but  their  usual  ca- 
pacity was  four  bales  when  loaded 
from  mechanical  harvesters  in  the 
field. 

Triangular  perforated  ducts  were 
fitted  into  the  bottoms  of  two  bins 
with  provisions  for  connecting  them 
to  a No.  40  gin  fan  with  a free  air 
capacity  of  about  8,000  c.f.m.  at  a 
power  load  of  30  hp.  The  ducts 


Figure  i.— Five-bale,  portable  bin  fitted 
£ with  air  duct  and  connecting  collar  for 

/ . forced-air  ventilation. 
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cross  section  with  16-inch  sides,  and 
had  34  yg-inch  holes  per  square 
inch.  Total  oi^en  area  of  the  duct 
surface  was  26.7  square  feet.  Di- 
ameter of  the  collar  and  pipe  con- 
necting the  duct  to  the  fan  was  16 
inches  with  a cross-sectional  area  of 
1.4  square  feet. 

Whenever  possible,  two  loads 
were  harvested  simultaneously  to 
provide  a control  lot  for  the  test  lot. 
Air  was  pulled  through  some  loads 
only  after  heating  was  well  under- 
way and  through  other  loads  im- 
mediately upon  delivery  to  the  gin. 
Usually  the  bins  were  in  the  field  all 
day  and  the  sun  heated  the  par- 
tially loaded  trailer  wliile  the  har- 
vester was  picking  in  the  field.  As 
a result  the  loads  were  warm  when 
delivered. 

The  volume  of  air  forced  through 
the  load  by  the  fan  was  disappoint- 
ingly low.  The  seed-cotton  mass 
compacted,  and  fibers  clogged  the 
duct  perforations  as  suction  was  ap- 
plied. Shrinkage  of  12  inches  in 
depth  of  the  load  was  not  uncommon 
as  air  was  pulled  through. 

Air-movement  tests  on  a bin  of 
cotton  as  received  from  the  field 
showed  that  duct  clogging  reduced 
the  effective  open  area  to  only  100 
square  inches,  or  only  2.6  percent 
of  the  original  open  space.  The 
depth  of  the  seed  cotton  was  6 feet ; 
fiber  moisture  was  9.9  percent. 
Both  of  these  factors  favor  packing 
and  clogging.  Only  slightly  more 
than  1,600  cubic  feet  of  air  per 
minute  could  be  pulled  through  the 
load.  Figure  2 illustrates  the  lim- 
iting effect  of  duct  clogging  on  air 
movement  when  the  fan-gate  valve 
opening  is  no  longer  the  controlling 
factor. 
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Figure  2. — Volume  of  air  forced  through  load  of  seed  cotton  during  suction  aeration. 
Cotton  plugging  the  intake  duct  oijenings  limits  the  movement  of  air  through  the 
load. 


These  data  indicated  the  need  to 
change  the  duct-suction  system.  An 
expanded  metal  floor  was  con- 
structed across  the  lower  section 
of  another  bin  to  form  a plenum 
chamber  with  an  open  area  of  47 
square  feet. 

Air-flow  tests  were  made  to  com- 
pare the  triangular  duct  with  the 
plenum  chamber  system.  Cotton 
in  each  bin  was  4 feet  deep,  the 
maximum  depth  for  the  plenum 
chamber  bin;  density  was  about  7 
pounds  per  cubic  foot.  After  the 
pull  (suction)  tests  had  been  made, 
the  fan  pipe  connection  was  re- 
versed and  the  same  cotton  was  used 
in  push  tests. 

The  suction  tests  were  made  with 
the  gate  valve  fully  open.  The 
plenum  chamber  arrangement 
moved  a total  of  4,558  c.f.m.  at  an 
approach  velocity  of  28  f.p.m., 
whereas  the  duct  arrangement 
moved  2,324  c.f.m.  at  an  approach 
velocity  of  14  f.p.m.  (table  1). 
The  air  moved  per  square  foot  of 
open  area  was  almost  identical  for 
both  duct  and  plenum  systems,  the 
flow  for  the  latter  being  slightly 


higher.  This  slightly  higher  flow 
is  probably  due  to  the  shorter  aver- 
age air  path  through  the  cotton  to 
the  plenum  screen.  Actual  flow  for 
the  duct  and  plenum  systems  was 
87  and  97  c.f.m,  per  square  foot  of 
free  area,  respectively. 

For  the  push  tests,  the  gate  valve 
opening  was  reduced  to  0.2  square 
foot  to  prevent  cotton  blowing  from 
the  bin  with  the  exhaust  air.  In 
both  duct  and  plenum  arrange- 
ments, the  load  swelled  on  the  mov- 
ing air  and  cracked  into  channels 
that  effectively  short  circuited  most 
of  the  load. 

Conclusions  from  these  tests  are 
that  air  can  be  moved  through  s^d 
cotton  on  trailers  most  effectively 
by  using  a suction  system  with  a 
plenum  chamber  of  maxinnsm  free 
area. 

Using  a specially  constructsd 
wooden  box  with  pleiMim  cfeamfeetj 
hTissing  ® nieasm.'ed  air  volumes  and 
static  pressures  for  seed,  cotton  at 

^Nissms,  T.  J.  EBSffiTAHc®  Of  es» 
COTTON  ■ro  AK  FLOW.  Agff.  BffigiSi.  SS(S)  t 

160-163.  165.  ISSa 


■> 


STORAGE  OF  SEED  COTTON  m TRAILERS 


1-foot  intervals  to  a depth  of  5 feet, 
and  at  densities  of  6,  7,  and  8 
pounds  per  cubic  foot  (table  2), 
He  concluded  that  power  require- 
ments to  move  a given  quantity  of 


air  through  4 feet  of  seed  cotton  in- 


creased rapidly  as  density  increased 
foreiff] 


and  that  foreign  matter  and  mois- 
ture content  are  important  contrib- 
uting factors. 


Table  1. — Cotton  and  air  data  for  duct  and  flenum  chamber  system  for 
moving  air  through  seed  cotton 


Item 

Suction  tests 

Blow  tests 

Duct 

Plenum 

Duct 

Plenum 

Cotton  data: 

Depth feet-- 

Density  per  cubic  foot pounds.. 

Free  surface square  feet.. 

Air  data: 

Air  system  free  area square  feet.. 

Air  pipe  area do 

Gate  valve  opening do 

Air  moved c.fjn.. 

Approach  velocity f.p.m.. 

4 

7 

160 

26.  7 

1.  4 

1.  4 
2,  324 
14 

21.  0 

4 

7 

160 

47 

1.  4 

1.  4 
4,  558 
28 
19.  8 

4 

7 

160 

26.  7 

1.  4 
. 2 
2,  425 

4 

7 

160 

47 
1.  4 
. 2 
2,  548 

Static  pressure inches  water.. 

6.  1 

5.  2 

Heating  of  Seed  Cotton  in  Trailers 


As  each  test  lot  (trailer  load) 
arrived  on  the  gin  yard,  it  was 
parked  under  cover ; thermocouples 
were  installed  and  connected  to  a 
strip  chart  recorder.  Eight  ther- 
mocouples were  located  along  the 
longitudinal  axis  of  the  trailer^  four 
were  located  2%  feet  beneath  the 
top  of  the  load,  and  four  were  2% 
feet  above  the  bottom  of  the  load. 
Load  depth  was  usually  between  7 
and  8 feet. 

When  the  thernlocouples  diowed 
that  a stored  lot  of  sead  cotton  was 
heating,  air  was  pulled  through  tli& 
load  until  none  of  the  thermocouples 
indicated  a temperature  higher 
than  ambient. 

Figure  S illustratea  the  of 
forsod-sir  moveiaant  ©n  th®  temper”- 
ature  pattern  ©I  a 4-bS/ls  seed-cot- 
ton  that  wm  warm  ca  ®mmL 
Mature  content  ©I  ©stteasced 
going  into  sterag©  wmi  IM  per- 


cent. After  3 hours  on  the  yard, 
the  load’s  maximum  temperature 
had  dropped  from  123°  to  119°  F. 
Th©  fan  was  coupled  to  the  trailer 
and  was  allowed  to  run  for  2% 
hours,  at  which  time  th©  maximum 
temperature  sasa'.surBd  was  SO®. 


temperature  had  slowly ; 

Of  24  classing  samples  taken  after 
6 days’  storage,  none  was  down- 
graded because  of  liber  spotting. 
All  were  equal  to,  or  better  than,  the 
eight  before-stora^  mmples  (Strict 
Low  Middling  Plus) , 

Figure  4 ilustrates  the  tempera- 
ture changes  or  two  4~bsil&  iots 
harvested  simultaneously  from  th© 
B®  ieM.  Initml  mofeire  ©on- 
of  th©  cottonseed  wmi  16.4  psr- 
On©  lot  was  imme- 


diately ©B  arrival,  whereas  thsre 


was  no  ©fert  to  control  heating  in 
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Time  in  storage , day s 


Figure  3. — Effect  of  suction  aeration  on  temperature  of  4-bale  load  of  seed  cotton 
during  storage.  Initial  moisture  content  of  cottonseed,  14.4  percent. 


the  check  lot.  Maximum  temper- 
ature of  the  aerated  lot  dropped 
from  99°  to  71°  during  the  4-hour 
air  pull  between  4 :30  and  8 :30  p.m. 

Spontaneous  heating  continued 
and  air  was  again  pulled  2 days 
later.  Maximum  temperature  was 
106°  before  aeration,  and  65°  after- 
ward. Air  was  pulled  1%  hours, 
between  1 :30  and  3 :15  p.m.  Tem- 
perature remained  relatively  con- 
stant for  about  16  hours;  then 
noticeable  heating  again  occurred 
with  maximum  tero.peFature  reach- 
ing 102°  on  the  morning  of  the 
seventh  day,  when  the  test  ended. 

The  companion  4-bale  load  was 
not-  aerated  during  storage.  Heat- 
m-scs  o~-«4 ^2 


ing  had  already  begun  when  the 
load  arrived  at  the  gin  yard  and 
continued  at  a declining  rate  until 
the  maximum  temperature  of  139° 
was  reached  on  the  fourth  day. 
Thereafter,  the  maximum  tempera- 
ture dropped  slowly  and  was  133° 
at  the  close  of  the  test  on  the  seventh 
day. 

A small  quantity  of  seed  cotton 
was  ginned  for  lint  classification 
when  the  trailers  arrived  for  stor- 
age. Four  of  the  ten  samples  were 
classified  Strict  Low  Middling 
Light  Spot.  This  classification  in- 
dicates that  40  percent  of 'the  load 
was  spotted  when  delivered  to  the 
gin.  During  after-storage  ginning, 


V 
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Figure  Jf. — Maximum  temperatures  of  untreated  (upper)  and  treated  (lower)  trailers 
of  seed  cotton.  Treated  load  was  aerated  on  arrival  at  gin  and  on  third  day  of 
storage.  Initial  moisture  content  of  cottonseed,  16.4  percent. 


18  samples  were  taken  from  the 
aerated  load  for  lint  classification, 
and  12  were  taken  from  the  un- 
treated load.  All  except  one  sam- 
ple in  each  load  was  classified  Strict 
Low  Middling  Light  Spot,  which 
indicated  that  each  load  was  more 
than  90-percent  spotted  after  stor- 
age. The  increased  spotting  ap- 
parently was  due  to  lint  staining 
by  pigments  from  the  cottonseed 
coat. 

A fermentation  odor  was  ob- 
served within  the  untreated  load 
but  not  AvithiD  the  aerated  load  dur- 
ing after-storage  ginning.  This 
odor  Avas  due  to  anaerobic  (without 
gaseous  oxygen)  respiration. 
Since  both  loads  contained  ample 
moisture  for  biological  activity  of 
the  seed  to  continue  during  the  7- 
day  storage  period,  the  rapid  re- 
heating rates  of  the  aerated  load 
may  be  attributed  to  aerobic  (gase- 


ous oxygen)  respiration  of  the  cot- 
tonseed continuing  throughout  the 
test.  Carbon  dioxide  (one  of  the 
products  of  respiration)  was  re- 
placed with  fresh  oxygen  during 
periods  of  aeration,  Avhereas  anaero- 
bic respiration  occurred  in  the  seed 
in  the  untreated  load  as  the  gaseous 
oxygen  Avas  used  up,  Avith  a result- 
ing decrease  in  rate  of  heat  produc- 
tion. 

In  loading  the  bin  in  the  field,  the 
mechanical  picker  emptied  succes- 
siA^e  pickings  first  into  one-half  of 
the  bin  and  then  into  the  other. 
This  method  of  dumping  insured 
against  spilling  cotton  on  the 
ground.  In  addition  to  the  low- 
density  area  in  the  center  of  the 
trailer,  low-density  areas  also  ex- 
isted at  each  end  of  the  bin. 

Figure  5 shows  the  temperature 
patterns  within  the  aerated  load. 
Figure  5,  B and  i>,  illustrate  the 
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channeling  effect  of  air  being  pulled 
through  the  lower  density  parts  of 
the  load. 

Figure  6 depicts  the  temperature 
patterns  in  the  untreated  load. 


Figure  5, — Heat  disixibis;t!oa  ia  Tertical 
plane  tlurengii  center  of  trailer  of  seed 
cotton  treated  twice  fej  suction  aera- 
tion ; A,  On  srriT&ij  tet  day  of  storage 
before  snetioa  aeratioa;  B,  &mt  dajt 
after  4 iioffira”  sMttoB  aeration;  0, 
tMM  day,  before  euctton  aeration ; D, 
TbfM  day,  after  gBctica  seratioa;  S, 
Seventh  day,  end  of  storage  period. 


The  increase  in  moisture  content 
in  the  lower  parts  of  the  aerated  bin 
doubtless  contributed  to  heating. 
During  aeration,  the  conveying  air 
absorbed  moisture  from  the  upper 
portion  of  the  load.  This  was  evi- 
denced by  temperature  readings 
falling  to  lower  than  ambient  as  a 


Figure  g.— -Heat  distrifention  im  vertical 
ptee  ttoroagh  center  of  aatreatsd 
toaE®?  of  seed  eotton:  A,  On  arrival, 
&tst  day  of  storage;  B,  Second  day; 
O,  TisM  day ; B,  Mftfe  day ; ©ad  E, 
Eeveath  day,  end  of  Btomge 
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result  of  evaporative  cooling  during 
that  period.  "Vinien  the  fan  was  cut 
off,  some  of  the  moisture-laden  air 
remained  in  the  lower  part  of  the 
load,  thereby  making  more  moisture 
available  for  absorption  by  the 
cottonseed  (table  3). 

At  end-of-storage  ginning,  wet 
cotton  was  fomid  matted  against 
the  bottom  of  the  bin.  Condensa- 
tion occurred  when  the  bin  walls 
cooled  at  night  below  the  dew  point 
of  the  air  in  the  bottom  of  the  load. 
Condensation  was  also  observed 
during  other  tests  and  led  to  the 
conclusion  that  trailers  with  open 
wall  construction  are  more  suitable 
than  trailers  with  sheet-metal  wall 
construction  for  seed-cotton  storage 
in  humid  areas. 


Table  3. — Moisture  content  of  cot- 
tonseed from  suction  aerated  and 
nonaerated^  Jf.-l)ale  loads  of  seed 
cotton 


Sample  identity 

Moisture 
content 
of  cotton- 
seed 

Percent 

Before  storage 

16.  4 

Aerated  load  after  storage; 

Lower  rear.  . 

18.  1 

Lower  center 

20.  0 

Lower  front 

18.  0 

Nonaerated  load  after  stor- 

age: 

Lower  rear 

16.  1 

Lower  center 

15.  6 

Lower  front 

16.  1 

Removing  Moisture  by  Suction  Aeration 


Because  the  moisture  content  of 
cottonseed  usually  determines 
whether  seed  cotton  may  be  stored 
safely  and  because  aerating  large 
lots  with  ambient  air  had  not 
roved  successful  in  preventing  lint 
owngrading,  a special  investiga- 
tion was  made  into  the  amount  of 
drying  to  be  expected  by  drawing 
air  through  seed  cotton. 

A square  bos  with  plenum  cham- 
ber was  eonstraictsd  to  hold  cotton 
to  a depth  of  T feet  with  a cross- 
section,  area  of  S0.5  square  feet. 
The  plenum  chamber  was  created  by 
a false  floor  ®f 

wire  18  inches  above  thabot- 
tom  ©f  th®  bos.  of  th® 

wire  floor  was  M last, 

Twelvi®  seed  sot- 

ton  were  wife  wate 

Mown  into  tlis  box  t® 
pounds  ©f  mifomly  cot- 

feoa.  Am  t!b@  feos  wag  fe@ihg 
tonpjmture  and  humidiij 
©l©meBt8  were  pleased-,  1 and  B lest 
feisaeath  th©  ©otten  curias©.  Total 
Gotfeon  depth,  was  4 l&t. 

Ihe  box  was  covered  with  a tar- 


aulin  and  left  undisturbed  for  3 
ays  to  permit  the  seed  cotton  to 
absorb  moisture.  During  this 
period  the  moisture  content  of  the 
cottonseed  rose  from  12  to  25  ^r- 
cent,  and  the  temperature  1 loot 
beneath  the  surface  rose  from  74° 
to  122°  F.  On  the  third  day,  air 
was  pulled  through  the  load  for  a 
cooling  and  dehumidifying  test. 
Air  data  showed  the  fan  to  be  pull- 
ing air  at  1,640  c.f.m.  against 
a static  pressure  of  nearly  20  inches 
of  water.  These  data  are  similar 
to  those  obtained  when  air  was 
pulled  through  the  trailers  fitted 
with  triangiSar  ducts.  After  40 
minutes,  the  load  temperature  3 
f@©t  beneath  the  surface  had 
drepped  to  approach  air  tempera- 
teff®,  .and  the  fan  was  allowed  to 
run  for  aa  additional  12  mmutes, 
a total  8.@ration  period  of 
mmutes, 

Th©  temperature  and,  moisture 
sejssing.  ©lemeats,  showed  that  the 
warm,  trapped  sir  at  or  near 
ssturatiea,  and  the  saaxim’jm  mois- 
ture removal  was  ©Reeled  by  re- 
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moving  this  warm  air  from  the 
load.  As  ambient  air  (76°  F.,  86 
percent  relative  humidity)  moved 
into  the  load,  the  moisture-removal 
rate  was  considerably  diminished, 
and  dry  bulb-wet  bulb  temperatures 
in  the  exhaust  duct  showed  that 
little  measurable  moisture  was  re- 
moved after  the  load  had  cooled  to 
the  ambient  air  temperature.  Mois- 
ture removed  during  the  52-minute 
period  was  13.9  pounds,  based  on 
the  area  between  approach  and  ex- 
haust air  humidity  curves. 

Two  days  later,  warm  air  was 
pulled  through  the  load  for  2 hours. 
As  the  air  entered  the  seed-cotton 
load,  its  temperature  was  quickly 
dropped  by  evaporative  cooling  and 
the  relative  humidity  of  the  exhaust 
air  was  almost  identical  to  that  of 
the  ambient  air  before  heating. 


Cotton  samples  taken  after  the 
test  showed  considerable  drying  at 
the  load  surface,  a little  drying  1 
foot  beneath  the  surface,  and  still 
less  drying  at  the  3-foot  depth 
(table  4) . 

These  tests  demonstrate  the  fu- 
tility of  attempting  to  dry  damp 
cotton  during  periods  of  high  hu- 
midity such  as  are  found  at  night 
in  the  Mississippi  Delta  and  during 
rainy  periods.  Because  weather  is 
an  uncontrollable  factor,  drying  of 
seed  cotton  in  bulk  storage  is  not 
considered  a safe  risk;  and  this 
points  up  the  need  to  harvest  cot- 
ton for  storage  during  periods  of 
low  humidity. 

These  data  also  demonstrated  the 
effect  of  cotton  load  density  on  dry- 
ing and  led  to  tests  on  prestorage 
methods  of  drying. 


Table  4. — Moisture  content  of  seed  cotton^  fiber,  and  cottonseed  as  affected 

by  suction  aeration  ^ 


Moisture  content  of — 


Sample  identity 

Seed 

cotton 

Fiber 

Cotton- 

seed 

Raw  cotton  before  moistening  and  storage  

Percent 
11.  6 

Percent 

9.  2 

Percent 

12.  0 

On  5th  day  of  storage  before  2-hour  warm  air 
treatment,  top  of  load..  ..  

21.  2 

14.  3 

23.  8 

After  2-hour  warm  air  treatment: 

Surface  of  load  

12.  2 

6.  5 

13.  8 

1 foot  beneath  surface.  

20.  4 

11.  4 

21.  2 

3 feet  beneath  surface 

21.  0 

13.  5 

23.  4 

‘ 1,640  c.f.m.,  or  54  c.f.m.  per  square  foot  of  surface.  Cotton  4 feet  deep  in  test  box 
with  plenum  chamber. 


Drying  Seed  Cotton  Before  Trailer  Storage 


After  determining  that  drawing 
ambient  air  through  trailer  loads 
of  seed  cotton  had  virtually  no  ef- 
fect on  the  moisture  content  of  the 
seed  and  that  impervious  trailer 
wall  construction  contributed  to 
moisture  condensation  within  the 
trailer,  further  investigations  were 


made  to  determine  (1)  the  feasi- 
bility of  field  drying  after  harvest- 
ing and  (2)  the  feasibility  of  trans- 
ferring cotton  from  one  trailer  to 
another  through  a gin-type  drying 
system. 

In  one  test,  seed  cotton  was  trans- 
ferred from  one  trailer  to  another 
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by  using  ambient  air  only.  A sec- 
ond lot  was  routed  through  the  gin 
drier  during  the  transfer  process. 
Transfer  rate  was  approximately 
100  pounds  of  cotton  per  minute. 
The  ambient-air  treatment  removed 
about  1 percent  of  moisture  from 
the  fiber  and  had  no  effect  on  seed 
moisture  (table  5).  In  the  gin- 
dried  lot,  moisture  was  reduced 
more  than  4 percent  in  the  fiber  and 
0.7  percent  in  the  seed.  During 
the  40-hour  storage  period,  the 
moisture  content  of  the  seed  in  the 
lot  dried  bj^  ambient  air  dropped  to 
18.4  percent,  whereas  that  of  the 
seed  in  the  gin-dried  lot  dropped  to 
16.3  percent.  As  a result  of  this 
test,  ambient-air  drying  was 
discontinued. 

The  final  series  of  three  seed- 
cotton  storage  tests  was  run  with 
the  following  variables:  (1)  Un- 
dried, stored  in  sheet-metal  trailer; 
(2)  un dried,  stored  in  expanded- 
metal  trailer;  (3)  gin  dried  after 
delivery  to  gin  and  redeposited  on 
trailer  in  a continuous  operation; 
and  (4)  field  dried  after  harvesting 
by  spreading  on  wire  rack  for  1 hour 
before  loading  on  trailer.  The 
storage  period  was  72  hours. 
Trailers  used  in  these  tests  are 
shown  in  figure  7. 


Tests  showed  no  appreciable  dif- 
ference in  moisture  content  of  the 
field-dried  and  the  undried  lots 
stored  in  sheet-metal  and  expanded- 
metal  trailers.  Moisture  content  of 
the  cottonseed  averaged  3 percent 
less  in  gin-dried  lots  than  in  the 
other  three  test  lots  (table  6). 

Heating  patterns  during  storage 
were  similar  for  the  two  undried 
lots  (fig.  8).  One  difference  be- 
tween these  treatments  observed 
after  storage  was  that  condensation 
had  occurred  withm  the  sheet-metal 
trailer  while  no  evidence  of  conden- 
sation was  found  within  the  ex- 
panded-metal  trailer.  Although 
tests  failed  to  show  significant 
moisture  differences  between  field- 
dried  and  undried  lots,  the  field- 
dried  lot  definitely  exhibited  a lower 
tendency  to  heat  than  did  the  un- 
dried lots.  The  gin-dried  lot  en- 
tered storage  with  some  residual 
heat  from  the  drier,  but  it  cooled 
continuously  and  at  the  end  of  the 
storage  period  it  had  the  lowest 
temperature  of  the  test  lots. 

Samples  were  taken  for  lint 
classification  before  and  after  stor- 
age. None  of  the  18  before-storage 
samples  were  classified  as  Light 
Spot  (table  7).  Each  of  the  stor- 
age treatments  yielded  lint  classified 
as  Light  Spot  or  Full  Spot. 


Table  5. — Moisture  content  data  for  cotton  unloaded  with  ambient  air 
amd  with  heated  air^  and  stored  Ifi  hours  in  l-bcde^  sheet-meted  traders  ^ 


Sample  history 


As  delivered  to  gin 

Ambient  drying: 

Enter  storage 

After  storage 

Gin  drying: 

Enter  storage 

After  storage 


Moisture  content  of- 


Seed 

Fiber 

Cotton- 

cotton 

seed 

Percsiit 

Per&mt 

Percent 

18.  4 

12.  0 

iS.  9 

18.  S 

11.  0 

1§.  9 

IS.  2 

10.  4 

IS.  4 

15.4 

1,  7 

ia2 

14.  § 

K9 

IS.  3 

’ Ambient  air,  79°  F.  and  55  percent  EH. 
mix  point. 


Gin  drier  tsmperstere,  SOCl®  F.  at  aiiHsottoii 
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Figure  7. — Types  of  trailers  used  in  seed-cotton  storage  studies. 


Figure  8.-— Tfeampemfcuis*®  of  mecSianicaJly  picked  gs©d  cotton  etoJeS  In  tesSas-  for  fS 
lsc«ra‘:  (1)  tlmsssgfe  cm  teailer;  (2)  rasts^tei, 

storefS  te  toilea?;  (3)  slam?. 'in  sspaMod-ssstai  'tfafei?;  &M 

(4)  spsead  on  wire  rack  In  cotton  S^d  for  1 lo^sr  t>afore  lotidtog  on  tsaller. 
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After-storage  samples  from  the  gin- 
dried  and  field-dried  lots  were 
graded  higher  than  samples  from 
either  of  the  undried  lots.  The  un- 
dried cotton  stored  in  the  sheet- 
metal  trailer  suffered  the  greatest 
in-storage  grade  damage. 


A distinct  disadvantage  of  sheet- 
metal  walls  compared  to  mesh  walls 
for  trailers  was  the  wetting  of  cot- 
ton by  moisture  that  condensed  on 
the  inner  surface  of  the  trailer  when 
its  temperature  dropped  below  the 
dew  point  of  the  entrained  air. 


Table  6. — Moisture  content  data  for  cotton  stored  under  three  drying 
conditions  and  in  two  types  of  trailers 


Sample  history 

Moisture  content  of — 

Seed 

cotton 

Fiber 

Cotton- 

seed 

As  delivered  to  gin _ ..  

Percent 

15.  5 

Percent 

11.  6 

Percent 

16.  5 

Undried,  in  sheet-metal  trailers:  After  storage 

15.  9 

10.  4 

16.  8 

Undried,  in  expanded-metal  trailer:  After  storage. 

15.  4 

10.  0 

16.  3 

Gin  dried:  * 

Enter  storage 

13.  0 

7.  8 

13.  4 

After  storage ...  

12.  9 

9.  2 

13.  4 

Field  dried:  ^ 

Enter  storage 

14  2 

11.  0 

13.  4 

After  storage 

15.  6 

10.  6 

16.  3 

1 Gin  drier  temperature  325°  F.  at  air-cotton  mix  point. 

2 1-hour  exposure  on  wire  racks  after  picking. 


Table  7. — Distribution  of  lint  grades  of  cotton^  1958  trailer  storage  tests 


After  storage 

Lint  grade  designation  and  index 

As 

delivered 

Gin 

Field 

Un  dried 

dried 

dried 

Metal 

trailer 

Mesh 

trailer 

WMte  grades: 

Number 

Number 

Number 

Number 

Number 

M-F(102) 

2 

3 

0 

0 

0 

' M (100).... 

7 

4 

3 

4 

6 



3 

1 

6 

1 

1 

SLM.  (y4} 

6 

0 

2 

0 

0 

Light  Spotted  grades: 

M {W) 

0 

8 

4 

6 

7 

SLM  (8Q)... 

0 

2 

3 

7 

1 

Spotted  sradss: 

SLM  f83).„ 

0 

0 

0 

0 

3 

TotaL  aH  p&des... 

18 

1§ 

18 

. 18 

18 

l^ad®  indgs ... 

97.  9 

97.  6 

95.  8 

94  6 

95.  2 

Average  grtMia  d3sigEi.<&t?.0s._ 

SLM+ 

S-LM.'t 

SLM-b 

SLM 

SLM 
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Effect  of  Trailer  Storage  Tests  on  Fiber  and 
Spinning  Quality 


Several  varieties  of  cotton  were 
used  in  carrying  out  tests  under  this 
project,  and  they  represented  many 
preharvest  field  and  growth  condi- 
tions. Consequently,  no  attempt 
was  made  to  combine  the  fiber  and 
spinning  data  from  all  lots. 
Rather,  two  tests  were  selected  to 
represent  the  variations  encoun- 
tered; the  results  are  presented  in 
tables  8 and  9.  Most  of  the  varia- 
bility is  within  laboratory  testing 
limits.  Lack  of  definite  trends,  ex- 
cept for  lint  grade,  is  in  part  due 
to  natural  blending  of  the  seed- 
cotton  load  during  the  ginning 
processes.  Even  though  efforts 
were  made  to  secure  ginned  lint 
samples  from  specific  portions  of 
the  test  loads,  considerable  blending 
of  the  cotton  as  it  passed  through 
the  machinery  could  not  be  pre- 
vented. Thus,  these  data  probably 
do  not  represent  maximum  storage 
effects  to  parts  of  the  load,  but  they 
do  provide  information  for  predict- 
ing effects  that  may  be  found  under 
actual  storage  and  ginning 
conditions. 

Effect  on  Fiber  Length. — Fiber 
length  was  not  appreciably  affected 
by  storage.  Measured  variations 
in  length  are  attributable  to  varia- 
tions in  moisture  content  of  the  fiber 
during  ginning  and  to  error  in 
measuring. 

Effect  on  Fiber  Strength. — 
Variations  in  measurements  of  fiber 
tensile  strength  were  usually  small 
and  inconsistent.  More  often  than 
not,  loads  that  heated  during  stor- 
age showed  slight  losses  in  fiber 
strength. 

Effect  on  Fineness  and  Ma- 
turity.— Fineness  and  maturity  are 
determined  by  varietal  characteris- 
tics and  growth  environment  and 


thus  are  not  subject  to  change  after 
the  boll  opens. 

Effect  on  Lint  Grade. — Almost 
without  exception,  lots  that  heated 
during  storage  yielded  ginned  lint 
of  lower  grades  after  storage  than 
before.  Downgrading  was  usually 
due  to  a higher  percentage  of  after- 
storage samples  being  classified  as 
Light  Spot  or  other  inferior  color 
designation  as  compared  with  be- 
fore-storage samples.  Examination 
of  the  test  lots  when  delivered  (be- 
fore storage)  and  during  ginning 
(after  storage)  ruled  out  in-sto rage 
spotting  from  dust,  dirt,  grease, 
bacteria,  and  insects.  Some  of  the 
cotton  had  suffered  insect  or  field- 
weathering damage  before  harvest- 
ing. It  is  believed  that  in-storage 
fiber  spotting  was  due  to  the  cotton- 
seed coat  breaking  down  under  high 
moisture  and  temperature  condi- 
tions and  that  tanniferous  poly- 
phenolic  pigments  from  the  cotton- 
seed coat  were  absorbed  by  the 
fiber.® 

Special  attention  was  given  the 
problem  of  whether  color  down- 
grading of  ginned  lint  could  be  due 
to  transfer  of  chlorophyll  pigment 
from  green  leaf  fragments  during 
storage.  Many  machine-picked 
loads  of  cotton  contained  green 
stains  caused  by  leaves  being 
crushed  against  cotton  by  the 
spindles  in  the  picker.  Within  a 
few  days  these  green  chlorophyll 
spots  turned  brown  and  were  a 
source  of  “spots”  in  ginned  lint. 
During  after-storage  ginning  of 
these  lots,  the  authors  climbed  into 


“ Gregory  , Luis  E.  Crops  Research 
Division,  Agricultural  Reseai^ch  Service, 
D.S.  Dept,  of  Agriculture.  Personal 
communication. 
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the  trailers  and  examined  the  loads 
for  cotton  and  leaf  fragments  in  in- 
timate contact.  In  most  instances, 
fiber  staining  was  not  evident  when 
the  leaf  was  carefully  lifted  from 
the  cotton.  In  a very  few  in- 
stances, a very  faint  outline  of  the 
leaf  at  its  tom  edge  could  be  dis- 
tinguished in  the  cotton.  However, 
the  frequency  and  intensity  of  col- 
oration was  so  slight  that  transfer 
of  chlorophyll  from  uncrushed 
green  leaf  fragments  to  cotton  fibers 
IS  not  considered  a serious  hazard 
in  seed-cotton  storage. 

Effect  on  Picker  and  Card 
Waste. — Picker  and  card  waste 
variations  due  to  treatment  were 
usually  small  and  without  pattern 
except  in  lots  gin  dried  for  stor- 
age. These  lots  showed  slightly 


less  manufacturing  waste  because 
of  the  extra  foreign  matter  removed 
during  prestorage  drying. 

Effect  on  Neps  in  Card  Web. — 
Tables  7 and  8 contain  data  on  the 
largest  nep  variations  found  in  the 
tests.  Some  of  the  after-storage 
lots  showed  fewer  neps  than  the 
before-storage  lots.  Generally, 
when  the  neps  in  the  before-storage 
lots  ranged  from  15  to  25,  the  after- 
storage lots  showed  an  increase  of 
fewer  than  10  neps. 

Effect  on  Ends  Down. — Spin- 
ning end  breakage  on  all  lots  spun 
was  reported  as  low. 

Effect  on  Yarn  Strength. — 
The  average  factor  for  22’s  and 
50’s  yams  showed  only  normal  vari- 
ability for  most  of  the  test  lots  when 
fiber  moisture  content  during  gin- 


Table  8. — Effect  of  6 days''  storage  of  machine-'picked  cotton^  untreated 
and  suction  aerated,  on  moisture  content,  lint  classification,  fiber,  and 
spinning  quality  elements  ^ 


Item 

Before 

storage 

After 

No  treat- 
ment 

storage 

Aerated 

twice 

Moisture  content  data; 

Seed  cotton .. 

percent.. 

15.  8 

14-16 

17-19 

Fiber 

do 

11.  7 

10.  0 

8-11 

Cottonseed 

do 

16.  4 

15-16 

13-20 

Ginned  lint 

do 

5.  8 

4 4 

3.  2 

Lint  classification  data; 

Light  Spot  to  total  grades 

ratio.  - 

4:10 

17:18 

11:12 

Grade  designation. 

LM-1-  to  M 

SLM 

SLM 

Staple  length. 

- --}42-inch  . 

34.  0 

34  0 

34  0 

Fiber  data; 

Upper  half  mean  length 

inches.. 

1. 16 

1.  14 

1.  IE 

Uniformity  ratio 

index.. 

76 

76 

76 

Tensile  strength.. 

.H  ga.  index.. 

102 

96 

97 

Fineness  _ 

3.  9 

Maturitv  _ 

77 

Spinning  data;  ^ 

Picker  and  card  waste 

percent-. 

10.  53 

10.  6S 

10,  41 

Neps ..per  100  sq. 

in.  card  web__ 

20 

34 

25 

Spinning  end  breakage 

Low 

Low 

Lev/ 

Yarn  break  factor 

2178 

2082 

2123 

Yarn  appearance 

index. - 

65 

82 

92 

* 4-bale  loads  stored  in  metal-wsH  tmiera. 

* Yam  Nos.  22  and  60. 
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iiing  and  upper  half  mean  length 
are  taken  into  account.  The  most 
severe  spontaneous  heating  condi- 
tions, coupled  with  fiber  length  re- 
ductions due  to  ginning,  gave  a 
yarn  strength  reduction  of  less  than 
5 percent. 


Effect  on  Yarn  Appearance. — 
Yarn  appearance  generally  showed 
only  minor  variations  with  storage 
treatment.  Cottons  subjected  to 
prolonged  high  temperature  storage 
periods  showed  the  greatest  tend- 
ency for  lowered  yarn  appearance. 


Table  9. — Effect  of  7 days'  storage  of  machine-piched  cotton^  untreated 
and  gin-dried  before  storage^  on  moisture  content,  lint  classification, 
fiber,  and  spinning  guality  elements  '■ 


Item 

Before 

storage 

After  s 

No 

treatment 

torage 

Gin 

dried 

Moisture  content  data: 

Foreign  matter. 

percent.. 

41.  6 

19.  3 

11.  2 

Seed  cotton .. 

do 

10.  7 

13.  0 

8.  6 

Fiber 

do 

10.  9 

8.  6 

4 5 

Cottonseed 

do_...;i 

14  5 

14  0 

7.  6 

Ginned  lint 

do 

3.  5 

3.  6 

3.  3 

Lint  classification  data: 

Light  Spot  to  total  grades  — 
Grade  designation..  _ . .. 

..  ratio 

0:8 

3: 12 

0:12 

M-f 

M 

SM 

Staple  length . 

^2-inch- _ 

'-32.  1 

32.  2 

32.  0 

Fiber  data: 

Upper  half  mean  length 

inches.. 

. 95 

. 99 

. 96 

Uniformity  ratio 

index  . 

78 

79 

80 

Tensile  strength.  ..  

do 

96 

98 

94 

Spinning  data;  ^ 

Picker  and  card  waste. 

percent-. 

8.  80 

9.  89 

8.  44 

\ Neps per  100  sq. 

in.  card  web.. 

2? 

50 

46 

Spinning  end  breakage 

Yarn  break  factor. 

Low 

Low 

Low 

2330 

2296 

2264 

lam  appearance 

.index. - 

75 

75 

75 

* l^bale  loads. 

2 Yarn  Nos.  22.  and  60. 


Preventing  fiber  color  loss  is  the 
major  proHem  storing  seed  cot- 
ton in  trailers.  Color  losses  ar© 
refiested  in  lowered  lint  grades  that 
reduce  the  cask  vain©  of  tk©  ©otton. 

Tb.es@  studies  gkow©d  tk&t  cotton- 
seed imdergoss  biological  processes 
during  smS-cottois.  similar 

to  thos©  it  nnder-gms  ia  fenlk  stor- 
age. and  that  tli©  moisture  eoate-nt 
of  tke  cottonseed  j detoimmes 
wkstker  a load  of  mm  sottea  may  b© 
safely  stored  or  wketli©®'  it  will 


and  suffer  grade  damage.  Stora.g© 
of  seed  cotton  on  trailers  can  o© 
considered  saf®  only  if  tk©  seed 
does  not  contain  or  will  not  absorb 
su^cient  moiste©  for  biological 
aetiTitj  resulting  ia  ke&t  biemg 
produced  faster  tkam  it  can  te 
dissipated. 

Tk©  division  between  safe  and  nm- 
safs  cottofflsead  moistiir©  eontente 
for  ssed-cottoffi  storags  .is  not 
Sesnlts  of  tk@s©  ssed-eottoil  mvesti- 
gstioas  agris®  witk  results  ^best- 
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son  and  Campbell  ’’  obtained  when 
studying  cottonseed  heating  and  led 
to  the  conclusion  that  storage  of 
seed  cotton  in  trailers  (or  any  other 
bulk  enclosure)  may  be  considered 
safe  if  the  cottonseed  moisture  con- 
tent is  below  10  percent;  seed  cotton 
with  seed  moisture  content  of  11  to 
13  percent  may  or  may  not  be  safely 
stored;  and  seed  cotton  with  seed 
moisture  above  13  percent  may  be 
expected  to  heat  in  bulk  storage 
with  resulting  damage  to  fiber  color. 

In  these  investigations  the  princi- 
pal methods  of  treating  seed  cotton 
for  trailer  storage  were  (1^  forced 
air  aeration,  (2)  field  drying,  and 
(3)  transferring  cotton  from  one 
trailer  to  another  through  a gin- 
drying system. 

Cooling  and  drying  trailer  loads 
of  seed  cotton  by  forced  aeration 
was  too  slow  and  unreliable  to  be 
a practical  means  of  preventing 
storage  damage  on  a commercial 
scale.  Suction  aeration  was  used 
to  cool  trailer  loads  of  seed  cotton, 
but  in  most  instances  did  not  pre- 
vent reheating.  Maximum  temper- 
ature recorded  during  the  tests  was 
139°  F.  This  temperature  was 
reached  on  the  fourth  day  of  stor- 
age of  a 4-bale  load  of  machine- 
picked  cotton  that  received  no  cool- 
ing or  drying. 

Drying  machine-picked  cotton  in 
the  field  by  spread!  ng  it  on  wire 
racks  provided  some  reduction  in 

’’  See  footnote  2,  p.  2. 


storage  damage  as  compared  to  un- 
treated cotton,  but  the  number  of 
racks  and  cost  of  labor  make  this 
treatment  uneconomical. 

Transferring  machine-picked  cot- 
ton from  one  trailer  to  another  with 
either  ambient  or  heated  air  gave 
adequate  drying  for  safe  storage 
when  the  seeds  were  dry  and  mois- 
ture to  be  removed  was  principally 
in  the  fiber.  The  heated-air  treat- 
ment must  be  used  with  caution  be- 
cause cotton  with  high-moisture 
seed,  unless  cooled  after  drying, 
will  go  into  storage  under  condi- 
tions ideal  for  rapid  seed  respira- 
tion and  spoiling. 

Mesh  walls  for  cotton  storage 
bins  were  found  to  be  superior  to 
sheet-metal  walls  because  moisture 
in  the  trapped  air  condensea  and 
wetted  cotton  touching  the  walls. 
The  same  result  would  be  expected 
of  storage  facilities  made  of  rub- 
berized or  plastic  sheet  material 
that  does  not  allow  free  moisture 
transfer. 

Storing  seed  cotton  in  trail  -s  did 
not  significantly  affect  f’  d 
spinning  quality  elem^  pt 

for  the  color  factor  of  lint  p,  . un- 
less severe  heating  of  the  load  de- 
veloped. Loss  of  color  was  simple 
dulling  in  some  cases  and  in  others 
was  due  to  pigments  from  the  seed 
coat  staining  the  adjacent  fibers. 
Fiber  discoloration  by  transfer  of 
chlorophyll  from  uncrushed  green 
leaves  was  found  to  be  only  a minor 
hazard  in  seed-cotton  storage. 
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